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EXPANSION UNIT

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a National Stage of International
Application No. PCT/JP2012/069328 filed Jul. 30, 2012, the
contents of all of which are incorporated herein by reference
in their entirety.

FIELD

The present invention relates to an expansion unit that is
connected to a distributed-system control device (a remote
unit) of an industrial distributed control system.

BACKGROUND

In a distributed control system, a plurality of remote units
that control control-target devices are used with the number
of the remote units being set according to the number of
control-target devices, and each of the remote units has
recorded therein operation information for determining
operations unique to the corresponding remote unit. Accord-
ingly, when a unit is replaced at a time when, for example,
the remote unit is broken down, it is necessary to read the
operation information from the remote unit or to read the
operation information in advance and write, in a new unit,
the operation information in the remote unit that has been
replaced after the unit is replaced.

Examples of the operation information include setting
information for operating remote units or adjustment infor-
mation (such as an offset/gain value in an analog unit) for
eliminating individual differences between units.

With regard to the above problem, there is proposed a
method of writing operation information in remote units via
a network (see, for example, Patent Literature 1).

CITATION LIST
Patent Literature

Patent Literature 1: Japanese Patent Application Laid-
open No. 2009-15401

SUMMARY
Technical Problem

However, in the invention disclosed in Patent Literature 1
mentioned above, information restored in remote units is
held in a PLC that is connected through the network, and
writing is performed on the basis of the signal transmitted
from the PLC (Programmable Logic Controller); therefore,
there is a problem in that a load is put on the PLC.

Furthermore, in a distributed control system, peripheral
devices, such as a PL.C or a PC (Personal Computer) that
control the entire system, are often installed distant from
remote units; therefore, when a unit is replaced due to a
failure or the like, a user is required to install a new remote
unit first and then move to the location of the PLC that
controls the entire system to transmit a writing signal.

Further, most of the methods for reading and writing
operation information in a remote unit are communication
performed via a field network or communication performed
by providing a communication I/F (Interface) unit to the
remote unit to communicate with peripheral devices. When
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operation information is read via a field network, if the
communication I/F unit of the remote unit is broken down,
the operation information cannot be read from the remote
unit. Furthermore, although space reduction and low cost are
often required for remote units, if a peripheral communica-
tion I/F is mounted on the remote units, the size of these
units is increased and the manufacturing cost thereof is also
increased.

The present invention has been achieved in view of the
above problems, and an object of the present invention is to
provide an expansion unit that can easily read and write
operation information in a remote unit.

Solution to Problem

In order to solve the above problems and achieve the
object, the present invention relates to an expansion unit that
is connected to a remote unit that controls a control-target
device in a distributed control system on a basis of operation
information set in advance, includes a connector to which
the remote unit is connected; an embedded memory that
records therein information in a nonvolatile manner; an
external memory I/F into which a memory card is inserted;
a CPU that performs reading of the operation information set
in the remote unit that is connected via the connector and
performs writing of the operation information into the
remote unit that is connected via the connector; and a
memory-switching-signal input unit that sets a writing des-
tination of the operation information read from the remote
unit that is connected to the connector and a reading source
of the operation information to be written into the remote
unit that is connected to the connector to any one of the
memory card inserted into the external memory I/F and the
embedded memory.

Advantageous Effects of the Invention

According to the expansion unit of the present invention,
an effect is obtained where operation information in a remote
unit can be easily read or written without requiring any other
devices such as a peripheral device.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a diagram showing a configuration of an
expansion unit according to an embodiment of the present
invention.

FIG. 2 is a perspective view of an expansion unit having
a remote unit connected thereto.

FIG. 3 is a flowchart showing a procedure of reading
operation information from a remote unit.

FIG. 4 is a flowchart showing a procedure of writing
operation information into a remote unit.

DESCRIPTION OF EMBODIMENTS

Exemplary embodiments of an expansion unit according
to the present invention will be explained below in detail
with reference to the drawings. The present invention is not
limited to the embodiments.

Embodiment

FIG. 1 is a diagram showing a configuration of an
expansion unit according to an embodiment of the present
invention. An expansion unit 200 includes a connector 201
for connecting the expansion unit 200 to a remote unit 100,
aperipheral device I/F 206 for connecting the expansion unit
200 to peripheral devices, such as a computer, an external
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memory I/F 205 for communication with a memory card, a
writing switch 203 as a write-command-signal input unit
that notifies a CPU 202 of a start of writing of operation
information into the remote unit 100, a reading switch 204
as a read-start-command-signal input unit that notifies the
CPU 202 of a start of reading of operation information from
the remote unit 100, a writing-state display unit 208 that
displays a state of a writing process, a reading-state display
unit 209 that displays a state of a reading process, an
embedded memory 207 that stores therein in a nonvolatile
manner operation information in the remote unit 100 to be
read and written, a memory switching switch 210 as a
memory-switching-signal input unit that specifies a storage
location of operation information, and the CPU (Central
Processing Unit) 202 that performs overall control of these
elements.

An LED (Light Emitting Diode) is applicable to the
writing-state display unit 208, and the writing-state display
unit 208 can display the writing state such as “writing in
progress”, “writing complete”, and “operation abnormality”,
according to its lighting-on state such as lighting-on, flash-
ing, and lighting-out. As for the reading-state display unit
209, an LED is also applicable thereto.

The connector 201 is a general-purpose connector that is
connectable to various types of remote units such as a digital
1/0 (Input-Output) unit and an analog conversion unit.

The remote unit 100 is connected to the expansion unit
200. The remote unit 100 includes a communication I/F 102
that communicates with a PLC or other remote units via a
field network 50, a connector 105 for connecting the remote
unit 100 to the expansion unit 200, a control unit 104 that
controls a control-target device, an embedded memory 101
that stores therein operation information for executing con-
trol of the control-target device, and a CPU 103 that per-
forms overall control of these elements.

FIG. 2 is a perspective view of the expansion unit having
the remote unit connected thereto. The remote unit 100 and
the expansion unit 200 are connected to each other by using
the connector 105 and the connector 201. The expansion unit
200 having the remote unit 100 connected thereto is con-
nected to the field network 50 via the communication I/F 102
of the remote unit 100. The expansion unit 200 is also
connected to a peripheral device 300 via the peripheral
device I/F 206 of the expansion unit 200. In the expansion
unit 200, a memory card 400 can be inserted into the external
memory I/F 205. The memory card 400 inserted into the
external memory I/F 205 can be used as a storage device for
storing therein operation information in the remote unit 100.

The content of the operation information read to the
memory card 400 or the embedded memory 207 can be
checked with the peripheral device 300 and the like. Simi-
larly, by writing operation information set in advance by the
peripheral device 300 and the like into the memory card 400
or the embedded memory 207, the set operation information
can be reflected on the remote unit 100.

The expansion unit 200 can be attached to and detached
from the remote unit 100 by using the connectors 201 and
105 even when the remote unit 100 is in operation.

Reading of operation information from the remote unit
100 and writing of operation information into the remote
unit 100 are explained below.

FIG. 3 is a flowchart showing a procedure of reading
operation information from the remote unit.

First, the expansion unit 200 is connected by a user to the
remote unit 100 from which operation information is read
(Step S11). At this point, the connector 105 and the con-
nector 201 are coupled to each other.
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Next, when a storage destination of the operation infor-
mation is selected by the user (Step S12), if the operation
information is stored in the embedded memory 207 (Step
S12/embedded memory), the memory switching switch 210
is set by the user to “embedded memory”, and this setting
information is notified to the CPU 202 (Step S13). If the
operation information is stored in an external memory (the
memory card 400) (Step S12/memory card), the memory
switching switch 210 is set by the user to “external
memory”, and this setting information is notified to the CPU
202 (Step S14). Subsequently, the memory card 400 is
inserted into the external memory I/F 205 by the user (Step
S15).

Thereafter, when the reading switch 204 is pressed by the
user, the CPU 202 starts a reading process (Step S16). The
CPU 202 reads operation information stored in the embed-
ded memory 101 of the remote unit 100, and writes the read
operation information in the notified storage destination
selected at Step S12. Further, when the operation informa-
tion is read, the CPU 202 also reads at the same time
information that can specify what type of the remote unit
100 the operation information has been read from, where the
information is the unit name or the function version of the
remote unit 100 (hereinafter, this information is referred to
as “device specification information™), and the CPU 202
stores the device specification information in the memory in
which the operation information is stored along with the
operation information.

When the reading process is performed, the CPU 202
displays the operation state such as “reading in progress”,
“normal completion”, and “operation abnormality” on the
reading-state display unit 209. The user checks the operation
state with the reading-state display unit 209 after pressing
the reading switch 204 (Step S17). With this process, it is
possible to prevent mistakes such as that the user canceling
the connection between the expansion unit 200 and the
remote unit 100 and detaching the memory card 400 from
the external memory I/F 205 before reading of the operation
information is completed.

When the user recognizes that the reading state is not
“normal completion” (NO at Step S18), the user continues
checking the reading state (Step S17), and when the user
recognizes that the reading state is “normal completion”
(YES at Step S18), the reading of the operation information
is completed.

The sequence of the reading process described above for
reading operation information from the remote unit 100 is
started after the CPU 202 has received a setting notification
of “embedded memory” or a setting notification of “external
memory”’; however, the sequence of the reading process may
be started after the CPU 202 has received a notification
indicating that the connector 105 and the connector 201 are
coupled to each other.

FIG. 4 is a flowchart showing a procedure of writing
operation information into the remote unit.

First, the expansion unit 200 is connected by a user to the
remote unit 100 into which operation information is written
(Step S21). At this point, the connector 105 and the con-
nector 201 are coupled to each other.

Next, when a storage source (reading source) of the
operation information is selected by the user (Step S22), if
the operation information is read from the embedded
memory 207 (Step S22/embedded memory), the memory
switching switch 210 is set by the user to “embedded
memory”, and this setting information is notified to the CPU
202 (Step S23). If the operation information is read from an
external memory (the memory card 400) (Step S22/memory
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card), the memory switching switch 210 is set by the user to
“external memory”, and this setting information is notified
to the CPU 202 (Step S24). Subsequently, the memory card
400 is inserted into the external memory I/F 205 by the user
(Step S25).

Thereafter, when the writing switch 203 is pressed by the
user, the CPU 202 starts a writing process (Step S26). The
CPU 202 reads operation information from the notified
storage source selected at Step S22. Subsequently, the CPU
202 communicates with the CPU 103 via the connectors 201
and 105, whereby the CPU 202 sends the read operation
information to the CPU 103, and the CPU 103 records the
received operation information in the embedded memory
101.

It is also possible to configure such that, when the
operation information is written into the remote unit 100, the
CPU 202 receives information such as the name or the
function version of the remote unit 100 from the CPU 103
before sending the operation information read from the
embedded memory 207 or the memory card 400 to the CPU
103, and checks whether the operation information read
from the embedded memory 207 or the memory card 400 is
compatible with the remote unit 100, on the basis of the
comparison result between the operation information with
device specification information read along with the opera-
tion information from the embedded memory 207 or the
memory card 400.

When the writing process is performed, the CPU 202
displays the operation state such as “writing in progress”,
“normal completion”, and “operation abnormality” on the
writing-state display unit 208. The user checks the operation
state with the writing-state display unit 208 after pressing
the writing switch 203 (Step S27). With this process, it is
possible to prevent mistakes such as that the user canceling
the connection between the expansion unit 200 and the
remote unit 100 and detaching the memory card 400 from
the external memory I/F 205 before writing of the operation
information is completed.

When the user recognizes that the writing state is not
“normal completion” (NO at Step S28), the user continues
checking the writing state (Step S27), and when the user
recognizes that the writing state is “normal completion”
(YES at Step S28), the writing of the operation information
is completed.

The sequence of the writing process described above for
writing operation information into the remote unit 100 is
started after the CPU 202 has received a setting notification
of “embedded memory” or a setting notification of “external
memory”’; however, the sequence of the writing process may
be started after the CPU 202 has received a notification
indicating that the connector 105 and the connector 201 are
coupled to each other.

As described above, the expansion unit according to the
present embodiment can transfer operation information in
the remote unit even if any peripheral device is not con-
nected to a distributed control system. Therefore, the man-
hour can be reduced and the operations can be made easier.
Further, even if a communication I/F unit of the remote unit
is broken down, transfer of the operation information can be
made. Further, it is not necessarily required to provide a
peripheral communication I/F or a memory I/F in all the
remote units of the distributed control system, and thus it is
possible to establish a system with a reduced space and a
simple configuration.

Because the connector 201 for connecting the remote unit
100 to the expansion unit 200 is a general-purpose connec-
tor, various types of remote units can be connected to the
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expansion unit 200. Further, because the expansion unit 200
can be attached to and detached from the remote unit 100 by
using the connectors 201 and 105 even when the remote unit
100 is in operation, it is possible to perform reading and
writing of operation information at an arbitrary timing (a
timing at which transfer of operation information becomes
necessary).

In the procedure of the present embodiment described
above, as for the command to start reading and writing and
display of reading and writing states, these are not limited to
the above as far as they can be operated or checked by a user
from the outside. For example, it is also possible to configure
such that a display and an operation switch (an input device)
are provided in the expansion unit 200 instead of a switch
and an LED, and the operation and checking are performed
by using these elements.

In the present embodiment, other than operation informa-
tion, data read from the remote unit 100 may be information
such as an error history held in the embedded memory 101
of the remote unit 100. With this configuration, even when
the communication I/F 102 is broken down, as far as
information that can specify the breakdown is recorded in
the error history, the content of the information can be
checked by using the expansion unit 200.

Furthermore, in the present embodiment, while operation
information in the remote unit is stored in the expansion
unit, the present embodiment is not limited to a configura-
tion in which operation information in a single remote unit
100 is stored in the expansion unit 200, and operation
information in a plurality of the remote units 100 and the like
may be stored in a single expansion unit 200. In the present
embodiment, when a remote unit is connected to the expan-
sion unit 200 so as to write operation information into the
remote unit, the expansion unit 200 first reads device speci-
fication information in the remote unit connected to the
expansion unit 200 itself. The expansion unit 200 then
compares the read device specification information and
device specification information stored in advance in the
embedded memory 207 or the memory card 400 of the
expansion unit 200 itself, and searches for device specifi-
cation information including the content that matches that of
the read device specification information. When device
specification information including the content that matches
that of the read device specification information is found, the
expansion unit 200 performs a writing process of operation
information stored in the embedded memory 207 or the
memory card 400 along with the device specification infor-
mation into the remote unit. With this process, it becomes
possible to achieve effects as described above with a single
expansion unit without causing the user to pay attention to
the type of the remote unit.

INDUSTRIAL APPLICABILITY

As described above, the expansion unit according to the
present invention is suitable to be applied to a remote unit
and a distributed control system.

REFERENCE SIGNS LIST

50 field network, 100 remote unit, 101, 207 embedded
memory, 102 communication I/F, 103, 202 CPU, 104 control
unit, 105, 201 connector, 200 expansion unit, 203 writing
switch, 204 reading switch, 205 external memory I/F, 206
peripheral device I/F, 208 writing-state display unit, 209
reading-state display unit, 210 memory switching switch.
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The invention claimed is:

1. An expansion unit that is connected to a remote unit that
controls a control-target device in a distributed control
system on a basis of operation information set in advance,
the expansion unit comprising:

a connector that connects the expansion unit directly to
the remote unit while the remote unit is not connected
to a field network and the remote unit is in operation;

an embedded memory that records therein information
and maintains the recorded information regardless if
power to the expansion unit is on or off;

an external memory interface into which a memory card
is insertable;

a central processing unit that performs reading of the
operation information set in the remote unit that is
connected via the connector and performs writing of
the operation information into the remote unit that is
connected via the connector; and

a memory-switching-signal inputter to set a writing des-
tination of the operation information read from the
remote unit that is connected to the connector and a
reading source of the operation information to be
written into the remote unit that is connected to the
connector to the memory card inserted into the external
memory interface or the embedded memory,

wherein the central processing unit reads an error history
file stored in the remote unit through the connector
while the remote unit is not connected to the field
network,

wherein the connector is a general-purpose connector that
is connectable to different types of remote units includ-
ing the remote unit,

wherein the central processing unit receives, through the
general-purpose connector, a device specification that
is stored in the remote unit connected to the expansion
unit, compares the received device specification with a
plurality of device specifications stored in the expan-
sion unit, and searches for a device specification,
among the plurality of device specifications stored in
the expansion unit, which matches the received device
specification, and

wherein the central processing unit initiates the writing
when the central processing unit determines that the
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received device specification matches at least one of the
plurality of device specifications stored in the expan-
sion unit.

2. The expansion unit according to claim 1, further
comprising a peripheral device interface that controls
entirety of the distributed control system and to which a
peripheral device including a display device is connected,
wherein

the operation information recorded in the embedded

memory or in the memory card inserted into the exter-
nal memory interface is displayed on the display device
of the peripheral device that is connected to the periph-
eral device interface.

3. The expansion unit according to claim 1, wherein

device specification information that specifies a remote

unit that is a reading source of the operation informa-
tion is recorded along with the operation information in
the embedded memory or in the memory card inserted
into the external memory interface, and

when the remote unit connected to the connector is

different from a remote unit that is a reading source of
the operation information, the central processing unit
stops writing of the operation information.

4. The expansion unit according to claim 1, further
comprising:

a reading-state display unit that displays a reading state of

the operation information from the remote unit; and

a writing-state display unit that displays a writing state of

the operation information into the remote unit.

5. The expansion unit according to claim 1, wherein the
memory-switching-signal inputter determines whether the
writing destination and the reading source are set to the
memory card or the embedded memory in response to a user
command being input through a memory switching switch.

6. The expansion unit according to claim 1, further
comprises a light emitting diode indicating a writing state of
the operation information,

wherein the writing state includes a first state indicating

that the writing operation is in progress, a second state
indicating that the writing operation has been com-
pleted, and a third state indicating that the writing
operation is abnormal.
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